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(57)Abstract: 

PURPOSE: To obtain a plastic lens free from 
internal defects, by making use of ultra-violet 
rays, which are dispersed and free from 
directional properties, as ultra-violet rays to be 
applied to a photopolymerizable monomer. 
CONSTITUTION: Ultra-violet ray irradiation 
devices 1a, 1b hold ultra-violet ray sources 3a, 
3a', 3b, 3b' in the insides of the devices 1a, 1b 
and one surface in opposition to a supporting 
rest 2 of a lens molding tool is constituted of 
frosted glass 4a, 4b. A mixed solution obtained 
by adding a photopolymerization initiator and 
ultraviolet absorbing agent to a mixed solution of 
an adduct of acrylic acid of 1,3-glycidyl ether or 
glycerin and polyethylene glycol diachlilate is 
cast into a lens molding tool 5 constituted of 

molds 7a, 7b for a lens made of glass and a gasket 8 made of ethylene-ethyl 
acrylate resin as a photopolymerizable monomer, and it is put calmly on the 
supporting rest 2 of the lens molding tool. Ultra-violet rays through the ultra- 
violet ray sources 3a, 3a', 3b, 3b' are dispersed through the frosted glass 4a, 4b 
while shifting the lens molding tool 5 and applied to the lens molding tool 5. Fine 
strialike defects having directional properties are not observed on the obtained 
plastic lens. 
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Engl ish Translation of JP J P, 63-207632, A 
* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by Cross Language Inc. So the translation may not reflect 
the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

Production method of plastic lens including irradiating ultra-violet ray scattered 
in production method of plastic lens by ultraviolet irradiation polymerization of 
a photopolymerizabi I i ty monomeric substance by a photopol ymer i zabi I i ty monomeric 
substance. 

[claim 2] 

Dispersion inserts the filter which can transmit and, between models for lens 
plastic treatments accommodating an ultraviolet light source and a 
photopolymerizabi I ity monomeric substance, UV I ight is instal led, it is a method as 
claimed in claims Clause 1 irradiating ultra-violet ray scattered through the f i Iter 
in photopolymerizabi I ity monomer. 

[claim 3] 

A method as claimed in claims Clause 2 that is the frosted glass which the f i I ter 
which can transmit processes transparent fused si I ica for physical or chemistry, and 
it is got the UV I ight from. 

[Detailed Description of the Invention] 
[a field of industrial application] 

The present invention relates to production method of plastic lens, and a method 
to produce plastic lens by ultraviolet irradiation polymerization of a 
photopolymerizabi I ity monomeric substance is related to in detail. 

[prior art:] 

Plastic lens can be superior to chip resistance with I ight-weight as compared with 
a conventional glass lens, it is wide, and become use as optics field of appl i cat ion 
by what various kinds of formation methods such as injection molding method, 
compression molding method, note form method can apply again. 
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Polymer (it is abbreviated to CR -39 as follows) of diethylene glycol bis a 1 1 y I 
carbonate is produced by injection-molded law polymethyl methacrylate (it is 
abbreviated to PMMA as follows) or polycarbonate (it is abbreviated to PC as follows) 
for plastic lens again conventionally by note form method. 

However, by injection-molded law using PMMA and PC, mass production in a short time 
is easy, but there is a problem in transfer accuracy of inside homogeneity and face. 
In addition, inside homogeneity and decal transferring accuracy of an aspect are 
preferable by note form method using CR -39, but because polymerization time is 
requirement for dozens of hours from several hours, there was a problem that quant i ty 
production characteristics were bad. 

As a method to sol ve a problem that polymerization length of time in note form method 
is long, a method to produce plastic lens in a short time is suggested to 
photopolymerizabi I i ty monomer as an ultraviolet light source by a high-pressure 
mercury-vapor lamp and a metal halide light by irradiating ultra-violet ray (cf. 
Japanese Patent La id-Open No. 61-194401 bulletin). When it is described in detail, 
this method pours the solution which mixed photoini tiator into a 
photopolymerizabi I i ty monomer ic substance in two pieces of glass lens business molds 
and lens formation business pattern comprising product made in resin gasket, 
photopolymerizabi I ity monomer is polymerized by ultraviolet light sources such as 
high-pressure mercury-vapor lamps are used, and i rradiat ing ul tra-violet ray in lens 
formation business pattern from one side or both sides, and plastic lens is got. 

[the problems that invention is going to solve] 

When a person of present invention irradiated ultra-violet ray in lens plastic 
treatment business pattern than ultraviolet light sources such as high-pressure 
mercury-vapor lamps like a previously described conventional method di rectly, and 
plastic lens was produced , as for the pair of swords of dimension, defect of form 
of cord which had polarity minute inside of provided plastic lens of the thing which 
there was found what was recognized by a kind of photopolymerizabi I ity monomer and 
photoini tiator and hardness of ultra-violet ray to irradiate. 

When the plastic lens which there is this cord-shaped defect is observed in 
transmitted beam, scattering of light such as a rainbow is accepted, preferred for 
optical plastic lens. 

Thus, when the object of the invention produced plastic lens by conventional 
ultraviolet irradiation method, it is to provide the new method that can produce the 
superior plastic lens which there is not defect of form of cord which had unavoidable 
minute polarity. 
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[means to solve problems] 

As a result that the person of present invention added examination zealously to 
achieve this purpose, while following technique of a conventional method to get 
plastic lens by ultraviolet irradiation polymerization of a photopo I ymer i zab i I i ty 
monomer ic substance basical ly, that plastic lens wi thout defect of form of cord which 
had polarity minute inside by what ultra-violet ray without polarity scattered as 
ultra-violet ray irradiated by photopo lymerizability monomer by predetermined 
measure was used as was provided was found. 

Thus, the present invention is characterized by irradiating ultra-violet ray 
scattered by photopo I ymer izabi I i ty monomer in production method of plastic lens by 
ultraviolet irradiation polymerization of a photopo I ymer izabi I i ty monomeric 
substance. 

The present invention is explained concretely as follows. 

As mentioned above, it is characteristic of the present invention that UV light 
scattered by a photopolymer izabi I i ty monomeric substance is irradiated, superior 
plastic lens without defect of form of cord is got by this, but dispersion inserts 
the f i Iter which can transmit, and exposure of scattered ultra-violet ray instal Is 
ultra-violet ray between the lens formation business pattern which, for example, 
accommodate an ultraviolet light source and photopo I ymer i zab i I i ty monomer, is 
achieved by irradiating ul tra-violet ray in lens formation business pattern through 
the f i Iter. If use of the f i Iter which can transmit in UV I ight as diffusion means 
of UV light is an example, and there is other measure scattering ul tra-violet ray, 
the thing that is preferable therewith, of course. 

Most preferred, the frosted glass which transparent fused silica is processed for 
physical or chemistry, and is provided is used as the UV light under the present 
conditions for the f i Iter which can transmit. That opacity processes thing and one 
side of float flat glass pol ishing plane in load of 0. 5-2kg using abrasive such as 
Carborundum (a commercial name of SiC made in carborundum company) or alumina of 
diamond pan of 200 # — # 800 or 200 # ^# 800 in flat glass in emery and metal brush 
is given for the physical processing here, etching to use hydrogen fluoride as for 
chemical preparation again is given. 

An example of frosted glass of fused si I ica was explained at the top, but i t transmi ts 
in UV light to some extent, if problems such as degradation are not produced by UV 
I ight remarkably, there is not restriction in materials of glass particularly , for 
example, preferred, glass having heat resistance is used like Vycor glass (a 
commercial name of high si I ica glass made in Corning glass company) and Pyrex glass 
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(a commercial name of a heat-resistant glass made in Corning glass company), too. 

In the present invent ion, whi I e moving lens formation business pattern with a method 
and a conveyer pattern for lens plastic treatments is fixed for, an ultraviolet I ight 
source for an irradiation method of UV light, and to perform, there is a method to 
irradiate, but while moving the lens formation business pattern which is cover 
exposure thing wi th conveyers, what perform the present invention by a method it is, 
and to irradiate ultra-violet ray from opposite sides how there is one side is 
particularly effective in point of defect prevention of form of cord of plastic lens. 

The following things are nominated for the photopolymerizabi I i ty monomeric 
substance which it polymerizes, and give plastic lens in the process of the present 
invention by ultraviolet irradiation. 

(i) Methylacrylate, methyl methacrylate, an ethyl lye lied, ethyl methacrylate, 
cyclohexyl acrylate, cyclohexyl methacrylate, dicyclopentyl acrylate, dicyclopenty I 
methacrylate, -f VtKP— iVT <? V \s— K 4 V ?K □ -JU* * <? »J U - K phenyl 
acrylate, phenyl methacrylate, halogenat ion phenyl acrylate, halogenation phenyl 
methacrylate, benzil acrylate, benzyl methacrylate, halogenation benzil acrylate, 
halogenation benzyl methacrylate, a - naphthyl acrylate, a - naphthyl 
methacrylate, & - naphthyl aery late, monomer (ii) ethylene glycol Zia chestnut rate 
of one wel l-known functional i ty such as £ - naphthyl methacrylate, ethylene glycol 
dimethacrylate, diethylene glycol Zia chestnut rate, diethylene glycol 
dimethacrylate, polyethylene glycol Zia chestnut rate, polyethylene glycol 
dimethacrylate, propylene glycol Zia chestnut rate, propylene glycol dimethacrylate, 
2, 2- bis (four - lye re-Loki ti phenyl) propane and the halogenation derivative, 2,2- 
bis (four - meta chestnut Loki) Ti phenyl) propane and the halogenation derivative, 
2,2- screw (four - lye re-Loki ti ethoxyphenyl) propane and the halogenation 
derivative, 2,2- bis (four - meta chestnut Loki ti ethoxyphenyl) propane and the 
halogenat ion derivative, 2, 2- bis (four - meta chestnut Loki ti Oki ti ethoxyphenyl) 
propane and the halogenation derivative, 2,2- bis (four - lye re-Loki ti diethoxy 
phenyl) propane and the halogenation derivative, 2, 2- bis (four - meta chestnut Loki 
ti diethoxy phenyl) propane and the halogenation derivative, 2,2- bis (four - lye 
re-Loki ti cyclohexyl) propane, 2, 2- bis (four - meta chestnut Loki ti cyclohexyl) 
propane, trimethylolpropane triacrylate, h U P^^P — )VZfU/t> h U U \s— 

h pentaerythri tol triacrylate, pentaerythr i tol bird methacrylate, triacrylate of 
tris (two - hydroxyethyl) isocyanurate and trimethacrylate, triacrylate of tris (two 
- hydroxypropyl) isocyanurate and trimethacrylate, acrylate of tiZf^O h> 
appendage of d i pentaerythr i tol and methacrylate, 1,3- ^'JyyjH of glycerin 
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Cross- 1 inkable monomer of we 1 1 -known many sensual ity such as aery I ic acid additions 
of -^r;u 

Degree of viscosity is high, and a photopolymer izabi I i ty monomeric substance can 
bedonewith the monomer mixture which was suitable for casting work, vacuum degassing 
by using monomer other than low viscosity together alone when working properties is 
bad. After having considered the characteristic properties that cured lens 
materials required them, is determined the kind and that ratio combination. 

Photoini tiator is usual ly used in the process of the present invention. For these 
photoini t iator, substitution derivative of benzophenone such as benzophenone and 
hydroxybenzophenone, hydroxybenzophenone methane sulfonate ester, o- benzoyl - 
carbinyl benzoate, Substitution derivative of benzoin such as the benzoyl a Iky I ether 
that benzoin and benzoin a 1 1 y I ether, an alkyl group are carbinyl, ethyl, isobutyl, 
isopropyl, Substi tut ion derivative of acetophenone such as acetophenone and diethoxy 
acetophenone, one - hydroxycyclohexy I phenyl ketone, benzi I dimethyl ketal, two - 
hydroxy -2 - methylpropiophenone, Benzi I oxime and the thing which selected one kind 
or two kinds of above is used as from oxime system compound such as one 1, 2- - phenyl 
- propanedione -2-o- benzoyl oxime are desirable. 

It is preferable for quantity of these photoini tiator to be 0. 01-0. 2 part by weight 
as against 100 monomeric substance composition part by weight. 

In addition, UV absorber, polymerization promotor, polymerization regulator, mold 
lubricant can be used if necessary. 

[an example] 

The present invention is explained by an example in detai I as fol lows, but the present 
invention is not limited by this example. 

In addition, all the departments of the whole example get together to a weight basis. 
Example 1 

A device shown to was used as FIG. 1 so that production method of plastic lens of 
the present invention was performed. 

Ultraviolet irradiation apparatus la, 1b from lens formation business pattern 
support 2 to support the lens formation business pattern which this device was 
installed in between top, ultraviolet irradiation device la, lb installed in lower 
part and ul traviolet i rradiation apparatus la, 1b, in that, ultraviolet light source 
3a, 3a ' of two each, Metal halide light) of 3b, 3b ' ( 80w/cm is received and model 
support 2 for lens plastic treatments and one side to face each other are constructed 
as in frosted glass 4a, 4b [the thing which one side of transparent fused silica was 
polished in commercial name) of SiC made in carborundum (carborundum company of # 
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800, and did in the shape of frosted glass]. 

In addition, thereupon, model support 2 for lens formation supports lens plastic 
treatment business pattern 5, become transfer to direction of arrow 6 by a 
uni I lustrated conveyer. 

Two pieces of lens formation business pattern 5 comprising mold 7a, 7b and product 
made in ethylene - ethy lacrylate resin gasket 8 for glass lenses which pol ished both 
sides in optical surface next was prepared. When a model for this lens plastic 
treatments uses CR -39, and plastic lens was got, lens of of Taha is provided on central 
thickness 2mm, 1.00 - days of diameter 72mm. 

Next, as a photopolymeri zabi I i ty monomeric substance, an acrylic acid addition 
(commercial name epoxyester 80MFA:) of 1, 3- glycidyl ether of glycerin ) Part 50 and 
polyethylene glycol Zia chestnut rate (commercial name NK - ester A- 600:) made in 
Kyoeisha oils and fats chemistry Co., Ltd. 0.05 parts 4-n- h + y^> v 77i 
/> is added in the I i quid mixture which) Part 50 made in new Nakamura chemistry 
Co., Ltd. is mixed with, and was got as 0. 05 parts benzoin ethy I ether and UV absorber 
as photoini tiator, it is st i rred at 60 degrees Celsius for one hour, and uniform I iquid 
mixture is got, after having poured this I iquid mixture into lens formation business 
pattern 5, sett I ing did lens formation business pattern 5 on lens formation business 
pattern support 2. 

Subsequently while an altitude between things of model 5 for frosted glass 4a, 4b 
and lens plastic treatments adjusts so that it is with 200mm, and a conveyer is used, 
and moving lens formation business pattern 5 at the rate of 0. 3m/min, after having 
diffused ultra-violet ray from ultraviolet I ight source 3a, 3a ' , 3b, 3b ' through 
frosted glass 4a, 4b, it was irradiated to lens formation business pattern 5. 

Gasket and a mold were removed, and, after ultraviolet irradiation polymerization 
termination, plastic lens was got. The provided plastic lens had the good optical 
surface which was si ight ly tinged wi th creamy, the defect of form of cord which had 
minute polar i ty according to the visual inspect ion Of penetrat ion was able to be used 
enough as optical plastic lens without being recognized. 

Example 2-10 

Plastic lens was got with example 1 si mi I ar I y entirely except that a condition shown 
in table 1 was used. The provided plastic lens was able to be used as an optical 
plastic lens enough without a cord-shaped defect being recognized as shown in table 
1. 

Comparative example 1-10 

In a device shown to FIG. 1, frosted glass 4a, 4b of ultraviolet irradiation device 
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la, lb is removed, plastic lens was got in condition same as example 1 to 10 (the detai Is 
of a condition refer to table 1) except that direct UV light was irradiated to lens 
formation business pattern 5 from ultraviolet light source 3a, 3a ' ■ 3b, 3b ' . 

It was provided, and, as for the plastic lens, a cord-shaped defect was recognized 
as shown in table 1 both, and an unfavorable thing became clear for an optical plastic 
lens. 



[an effect of the invention] 

As discussed above if the process of the present invention is used, the superior 
optical plastic lens that a cord which had minute polarity-shaped defect is not 
recognized is provided. 
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